Interactions of the antimalarial drug mefloquine with the human cardiac potassium channels KvLQT1/minK and HERG.
Mefloquine is a quinoline antimalarial drug that is structurally related to the antiarrhythmic agent quinidine. Mefloquine is widely used in both the treatment and prophylaxis of Plasmodium falciparum malaria. Mefloquine can prolong cardiac repolarization, especially when coadministered with halofantrine, an antagonist of the human ether-a-go-go-related gene (HERG) cardiac K+ channel. For these reasons we examined the effects of mefloquine on the slow delayed rectifier K+ channel (KvQT1/minK) and HERG, the K+ channels that underlie the slow (I(Ks)) and rapid (I(Kr)) components of repolarization in the human myocardium, respectively. Using patch-clamp electrophysiology we found that mefloquine inhibited KvLQT1/minK channel currents with an IC50 value of approximately 1 microM. Mefloquine slowed the activation rate of KvLQT1/minK and more block was evident at lower membrane potentials compared with higher ones. When channels were held in the closed state during drug application, block was immediate and complete with the first depolarizing step. HERG channel currents were about 6-fold less sensitive to block by mefloquine (IC50 = 5.6 microM). Block of HERG displayed a positive voltage dependence with maximal inhibition obtained at more depolarized potentials. In contrast to structurally related drugs such as quinidine, mefloquine is a more effective antagonist of KvLQT1/minK compared with HERG. Block of KvLQT1/minK by mefloquine may involve an interaction with the closed state of the channel. Inhibition by mefloquine of KvLQT1/minK in the human heart may in part explain the synergistic prolongation of QT interval observed when this drug is coadministered with the HERG antagonist halofantrine.